We measured the magnetic field of the bright, evolved hot subdwarf HD 76431 by means of high-resolution spectropolarimetry. In contrast to previous measurements we were not able to detect a significant magnetic field. We discuss the possibility that this field may be variable. Our search for a possible companion star to HD 76431 led to inconclusive results.
Introduction
HD 76431 (PG 0853+019, m B = 8.9 mag) is a bright B-type star located at high Galactic latitude. According to its atmospheric parameters (T eff = 31 000 K, log g = 4.51; Ramspeck et al. 2001) it is located below the main sequence in the T eff -log g-diagram (see Fig. 1 ). Ramspeck et al. (2001) measured a subsolar He abundance (log y = −1.51) and concluded that HD 76431 is most likely a post-EHB object.
The role of magnetic fields in stellar evolution remains unclear. One way to address this issue is the analysis of the magnetic properties of evolved stars. While the strong MG-fields of magnetic white dwarfs are easily detectable due to the prominent Zeeman splitting of their spectral lines, weaker fields can only be detected with spectropolarimetry. Such fields of the order of a few kG have been detected in white dwarfs and central stars of planetary nebulae.
A first attempt to determine the magnetic fields of bright hot subdwarf stars using this method was made by Elkin (1998) , who also targeted HD 76431, but did not detect a magnetic field (B e = −50 ± 130 G). O'Toole et al. (2005) on the other hand reported the detection of a magnetic field in HD 76431 with a mean longitudinal field strength of −1096 ± 91 G using the medium resolution instrument FORS1 mounted at the ESO-VLT. Here we present the results of a spectropolarimetric monitoring campaign of this star using high-resolution data.
Data Analysis
Magnetic field measurements were performed with an analyser of circular polarization and dual-slicer (14 slices) at a spectral resolution of 15 000 on the Main stellar spectrograph mounted at the 6m telescope of the Special Astrophysical Observatory (SAO) Figure 1 . T eff − log g diagram. The grey circles mark sdBs from the SPY project (Lisker et al. 2005) . EHB evolutionary tracks are taken from Dorman et al. (1993) . The location of the main sequence is indicated by the long-dashed horizontal lines. The atmospheric parameters of HD 76431 are taken from Ramspeck et al. (2001) . The shift due to the measured field is clearly visible. Fig. 2 (lower panel) shows a similar plot of the non-magnetic star Procyon. Both plots demonstrate the accuracy of our measurements.
Results
The results of our monitoring campaign are given in the table below. In order to determine the longitudinal magnetic fields we used helium lines as well as sharp metal lines in two different wavelength ranges. We were not able to detect a significant magnetic field. Our upper limits are of the order of ≃ 100 − 200 G. An example is shown in Fig. 3 . 
Is HD 76431 a binary?
Differential radial velocities of HD 76431 have been measured by cross-correlating the individual spectra. We detected a shift of 10 km s −1 within one day and a maximum shift of 27 km s −1 within 56 days indicating that HD 76431 is in a close binary system. However, the RV measurements given by Ramspeck et al. (2001) and Behr (2003) are Lower panel: Circular polarization plotted against wavelength in the same spectral region. The field strength limit derived from these data is −61 ± 120 G.
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G. Chountonov and S. Geier in perfect agreement (47 ± 2 km s −1 and 46.9 ± 0.7 km s −1 , respectively). In order to check this we gathered unpublished RV measurements provided by Green, Barlow and Edelmann (all priv. comm.) . All these measurements are consistent with the literature values. A companion, if present, may therefore reside in a rather wide and eccentric orbit. Light curves of this star have been taken by the planetary transit surveys ASAS (Pojmanski 1997) and NSVS (Woźniak et al. 2004) . No obvious variations indicative of a close companion are present in these data. Thejll et al. (1995) searched for IRexcesses in the SEDs of hot subdwarf stars due to the presence of unresolved cool companions. No excess was detected for HD 76431. Whether this star has a companion remains unclear up to now. If so, the companion must be an object of low luminosity compared to the subdwarf, most likely a late main sequence star or a white dwarf.
Conclusion
In contrast to the detection reported by O'Toole et al. (2005) no significant magnetic field could be found in HD 76431. This result is consistent with the non-detection by (Elkin 1998) . Given that the measurement obtained by O'Toole et al. (2005) is correct, the magnetic field of this star may be variable on a timescale of years. The reason for this variation may be slow rotation of the star. The sharp metal lines indicate a projected rotational velocity < 10 km s −1 .
